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Combining Surgery
and Radiation Therapy
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Limitation of Surgery

1) Inadequate resection of the primary tumor

2) Failure to eliminate microextension of tu-
mor

3) Failure to remove regional nodes

T
5ol dx

Limiation of Radiotherapy

1) Inadequate depopulation of clonogens
2) Regional microextensions of tumor

3) A varlety of biologic factors

o = 20
o= = /\}\E}'

2 429 technical limitation®] 1% marginal
failure7b FAlo) i, WA X 5% radiobiological li-
mitation® ol oF71%)= central failure’} treatme-
nt failure® 58 2910 Aok gokd ¢
modalitiest™ F54 L& competitivedt #A 7| 2}
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1. 22H AN 2 (Preoperative Irradiation)
nE A
(1) Increase the tumor's resectability

(2) Eliminate potential seeding of tumor dur-

ing surgery
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(3) Destroy microscopic foci of tumor that may
lie beyond the surgical margins of resection

(4) Treat a relatively well-oxygenated tumor that
may be more radiosensitive

(5) Allow a smaller treatment field because the
operative bed has not been contaminated

(6) Decrease complications that may be asso-
clated with postoperative irradiation

) H

(1) Inability to select patients on the basis of
anatomical extent of disease

(2) Inability to tailor the irradiation to high-
risk sites following the surgical procedure

(3) Delay in the primary treatment, which is
surgery in many cases

(4) Increased incidence of postoperative com-
plications associated primarily with wound heal-
ing

(5) Limitation of radiation total dose by the
planned surgery

(6) Pathologic downstaging, which may influ-
ence selection of other adjuvant therapy

oz FAR) $E4 PHAARYHL &
=% WA R tiEholdtal AR A g
45~50Gy= AgE ¥ oljg}, F&o] 14015 g
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A2 (Postoperative Irradia-

naE A

(1) The extent of the disease is known at the
time of the irradiation, and the treatment can
be individually tailored.

(2) Operative margins may be more easily de-
fined when irradiation is delivered postoperatively.

(3) Operative wound healing will be intact and
the likelihood of surgical complications less.

(4) Tenuous surgical procedures can be done in

a nonirradiated field.
(5) The potential for unnecessary irradiation

with some patients is reduced.

2) e A

(1) Delivery of necessary irradiation may be de-
layed by poor wound healing or by surgical com-
plications.

(2) The tumor may be poorly oxygenated fol-
lowing disruption of blood supply and less sen-
sitive to external beam irradiation.

(3) Irradiation would have no effect on disse-
mination of tumor at the time of surgical mani-
pulation.

(4) The volume of normal tissue requiring ir-
radiation may be greater  after a surgical pro-
cedure. A

T 43R FE3 AAARE M E rese-
ction margin®|\} perineural invasion® Z-& @A
1 49| pathologic informationse] <]l lymph node]
extracapsular extension 555 o= of 3t}

Optimal timing, dose delivery®] ®&31E 913 &
< recommendations®] 3oy oFAE A sequ-
ence’= e AEHIE dol 9la £3], WA X840
¥ radiation dose, timing of radiation, volume of
the treated site®} 7+ technical factorel] #sjA % 4
o melrt " asit,
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Combining Chemotherapy and
Radiation Therapy

FrEebo| A ek g I AP X E Y combined
modality therapy”t A3 =+ rationale™

(1) Spatial cooperation

(2) Independence of toxicity

(3) Enhancement of tumor response

(4) Protection from adverse effects on normal

tissue
w5l HH YA o] &= Yt

grolgulz AR T o) WA BE wels) B o v
AP x| g2ef] )8t treatment failured Ysles
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(1) Inherently resistant cells

(2) A proportion of hypoxic cell fractions

(3) Suboptimal total dose, fraction schemes or
treatment planning

(4) Unsuspected systemic tumor burden
ol €A H3 9,

%3t chemotherapy 2 A&7}
dequatedt ol R 2=

FAR Ao ing-

(1) Tumors with complete response rates less
than 30% to 40% are frequently heterogeneous,
Le., they contain cells spontaneously resistant
to chemotherapy

(2) Tumors that respond initially but regrow
commonly harbor cells resistant to many agents,
i.e., have pleiotropic drug resistance.

(3) Scheduling of the dose(time between the
administration of one drug and any other) and in-
terval between cycles may be less than optimal.

(4) Truly non-cross-resistant regimens may be
lacking

(5) Toxicity in normal tissue may be excessive
or overlapping §°| AA =1 9lt}.

m2bA S modalitiesZ H43F7]1 4] 24 modality
7t 252 potentialitys o813t E84 2 toxicityol
gt ofsl7} wh=A) Ze3iet =3 7 drugd action
mechanism+ administrationA]9) sequence®] 19}

obF Fag A «LEV}‘%W Hauglem, drug® pharma-

cology® A, o]=A|7]o)] ojul st g7t 9l E3t o]
w toxicity7t Al Golvb=A] ol tigh ofsi7} dast
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Combined chemoradiotherapy? timing¥} sequ-
ence®l & basic approach ¥ o 7 =E +

By A
"'—ET %‘KE}’

1. Sequential

One modality first, followed by the other(per-
haps a gap of no treatment between the two).

Sometimes the first modality is repeated : this
is the sandwich technique.

2. Concurrent

Both modalities administered on the same days.
Early: during cycle 1 to 3.

Late : delayed until cycle 4 or later.

3. Alternating

Interdigitating modalities, never on the same
days, to avoid synergistic or additive toxicity wh-
ile maximizing antitumor effects.

Requires split courses of radiation therapy.

AEHo7 4|9 E7% combined modalities®
o] E&AE Y YA & ol WA R}
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